COMMUNICATION DEVICE AND DIGITAL ENCODING 

METHOD THEREOF 

Field of the invention 

The present invention relates to a wireless communication device and, more 
5 particularly, to a wireless communication device making use of frequency 
jumping to receive signals and an encoding method thereof for data 
transmission. 

Background of the invention 

Along with continual development of the information industry and frequent 
H 10 usage of the Internet and personal computers, fast circulation of data arises, and 
10 the distances between different regions seem shortened. Generally, when a 

personal computer is used, it is necessary to take cable length into 
f f consideration because a cable is used to connect a data input device like a 

keyboard, a mouse, or a joystick with the computer. A user can only input data 
CO 15 within a certain small range, resulting in low efficiency of mobility. Therefore, 
rU wireless keyboards, mice, or joysticks appear due to progress of wireless 

communication. 

When both a conventional wireless mouse and a conventional wireless 
keyboard are used, two sets of receiving modules are disposed on a host 
20 computer to respectively receive individual data emitted by internal emitting 
modules of the mouse and the keyboard. In addition to having a high cost, this 
way of design requires a larger space for disposition. On the other hand, 
because the time division multiple access (TDMA) is utilized when a 
conventional emitting module transmits signals, a much higher transmission 
25 speed is required to achieve a good quality of reception, resulting in a higher 
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power consumption. 

Accordingly, the present invention aims to propose a communication device 
making use of frequency jumping to receive data of multiple emitting devices 
and an encoding way thereof for signal transmission. 
5 Summary of the invention 

The primary object of the present invention is to propose a communication 
device, whereby a receiving device can receive data of multiple emitting 
devices through the emitting devices continually emitting the same signal for a 
plurality of times and by means of frequency jumping of the receiving device, 
10 thereby reducing the cost and facilitating the operation. 

Another object of the present invention is to propose a communication 
device capable of saving installation space. 

Yet another object of the present invention is to propose a communication 
device letting transmission of data achieve a very good quality. 
15 Still yet another object of the present invention is to propose a special 
encoding method of communication device to have power-saving effect. 

According to the present invention, a communication device comprises a 
first emitting device and a second emitting device, which select a first 
communication channel and a second communication channel of different 
20 frequencies for communication, respectively. Each emitting device emits the 
same piece of signals through continually emitting the same signal section for 
six times. The signal section is encoded in five bits. A receiving device 
alternately jumps frequencies between the first and second communication 
channels to receive the signal sections emitted by the first and second emitting 
25 devices. Moreover, the time of the receiving device among each 



communication channel comprises a phase lock time and a reception time of 
the whole signal section. 

The various objects and advantages of the present invention will be more 
readily understood from the following detailed description when read in 
5 conjunction with the appended drawing, in which: 
Brief description of the drawings: 

Fig. 1 is a communication block diagram of the present invention; 

Fig. 2 is a diagram showing the procedures of an emitting device emitting 
signals and a receiving device receiving signals by means of frequency jumping 
1 0 of the present invention; 

Fig. 3 is a diagram of a signal section of the present invention; 

Fig. 4 is a diagram showing the procedures of frequency jumping of the 
receiving device of the present invention when there is no data emitted; and 

Fig. 5 is a diagram showing the procedures of sifting 5-bit encoded signals 
15 of the present invention. 

Detailed description of the preferred embodiments 

The present invention is characterized in that a receiving device performs 
reception of data by means of frequency jumping between at least two 
communication channels to receive data emitted by at least two emitting 
20 devices. 

As shown in Fig. 1, a communication device of the present invention 
comprises two emitting devices, a first emitting device 10 and a second 
emitting device 12, which are respectively disposed on peripheral input devices 
of computer like wireless keyboards or wireless mice. The two emitting devices 
25 10 and 12 respectively select a first communication channel 14 and a second 



communication channel 16 of different frequencies to emit signals to a 
receiving device 18, which is connected to a personal computer 20 via a 
connection interface. As shown in Fig. 2, each of the emitting devices 10 and 
12 emits the same piece of signals through continually emitting an identical 
5 signal section 22 for six times. The receiving device 18 alternately jumps back 
and force between the first and second communication channels 14 and 16 to 
receive the signal section 22 emitted by the first and second emitting devices 10 
and 12. Moreover, the time of the receiving device 18 among each of the 
communication channels 14 and 16 comprises a phase lock time 24 and a 

10 reception time 26 of the whole signal section. 

As shown in Fig. 3, an ID 28 and a serial number 30 are arranged at the start 
of each signal section 22, and a check sum 32 is arranged at the end of each 
signal section 22. Integrity of a signal section 22 can be judged by detecting the 
ID 28, the serial number 30, and the check sum 32. 

15 During the process of communication, the receiving device 18 jumps 
frequencies between the two communication channels 14 and 16. In addition to 
the time for receiving the signal section 22, the time among each of the 
communication channels 14 and 16 also comprises the lock phase time 24 
needed by the emitting device for continually emitting the same signal section 

20 22 for at least three times to ensure that a whole signal section 22 can be 
received by the receiving device 18. Therefore, the emitting devices 10 and 12 
emit the same piece of data through continually emitting the signal sections 22 
for three times the number of the communication channels 14 and 16. Thereby, 
one whole signal section 22 can be certainly received by the receiving device 

25 18 jumping between a plurality of communication channels 14 and 16 when the 



emitting devices 10 and 12 emit signals irregularly. 

The emission time of each signal section 22 is about 2.639 milliseconds. As 
shown in Fig. 4, when the two emitting devices 10 and 12 do not emit signals, 
the receiving device 18 jumps to the next communication channel 14 or 16 after 
5 the phase lock time 24 and a waiting time 34 of a signal section 22 elapse. In 
this way, the receiving device 18 alternately jumps frequencies between each 
communication channel 14 or 16 for reception of signals. 

In the present invention, only a receiving device 18 is used to receive data of 
multiple emitting devices by means of frequency jumping. In addition to 
10 facilitating use, installation space and power consumption of communication 
device can be greatly saved, and the cost can be reduced. Quality of data 
transmission can be ensured without missing any input signal because the 
emitting device continually emits the sarrie signal section for six times. 

On the other hand, during the process of transmission, the conventional 16 
15 sets of signals encoded in four bits are converted into signal sets encoded in 
five bits. The five-bit codes undergo a sifting procedure to let the number of 
successive identical codes not exceed two so that there are at most four 
successive identical bits in each signal of communication data. The five-bit 
codes are summarized as follows, 

20 
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As can be known from the table, there are at most two Os or Is in each signal 
set so that there are at most four successive Os or Is when two adjacent sets of 
signals are transmitted. Therefore, bad quality of communication because there 
5 are too many successive Os or Is can be improved when signals are transmitted 
in the conventional four-bit codes. Moreover, the special 5-bit encoding method 
can also let the present invention achieve good quality of reception at relative 
low transmission speeds. The sifting procedure of the above 5-bit codes is 
described below. 

10 As shown in Fig. 5, in Step S10, all non-repetitious five-bit sets of data are 
put into a buffer. A bit-count is set to represent the bit position of the set of data 
read currently. A repeat-count represents the number of identical value 
successively read currently. A last-bit- value represents the value of the last read 
bit. A now-bit-value represents the value of the currently read bit. When the 

15 sifting is initially performed, a five-bit data in the buffer to be compared is put 
into a compare-buffer, the bit-count and the repeat-count are reset to 0, and the 
last-bit-value and the now-bit-value are set to any value not equal to 0 or l(Step 
SI 2). Next, a bit value of the compare -buffer is read in order. The now-bit- 
value is set to 0 if the read value is 0, the now-bit-value is set to 1 if the read 
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value is 1 (Step SI 4). The last-bit- value and the now-bit-value are then 
compared (Step SI 6). The repeat-count is increased by 1 if they are the same 
(Step SI 8). Subsequently, the bit-count is increased by 1, and the last-bit-value 
is set to equal the now-bit-value (Step S20). Whether the bit-count exceeds 5 is 
5 judged for finishing comparison of this piece of data (Step S22). If done, this 
piece of data is accepted and the sifting process is repeated again (Step S30). If 
not done, whether the repeat-count is larger than or equal to 2 is judged (Step 
34). If the answer is negative, Step S14 is jumped back to for continual 
comparison of bit value; otherwise, this piece of data is eliminated because 

10 there are already two successive 0s or Is (Step S26). Step S12 is then jumped 
back to for continual reading of the next set of data. In the above Step SI 6, if 
the last-bit-value and the now-bit-value are not the same, the repeat-count is set 
to 0 (S28), and Step 20 is then performed. 

After the above sifting procedure, 16 sets of five-bit codes in agreement with 

15 restriction can be obtained to replace the conventional 4-bit codes for 
transmission of data so that better quality of transmission can be acquired. 

Although the present invention has been described with reference to the 
preferred embodiment thereof, it will be understood that the invention is not 
limited to the details thereof. Various substitutions and modifications have been 

20 suggested in the foregoing description, and other will occur to those of ordinary 
skill in the art. Therefore, all such substitutions and modifications are intended 
to be embraced within the scope of the invention as defined in the appended 
claims. 
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